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A theory that the behavior of nations to one another is a result of their 
differences and similarities in attributes has been tested on I9SS data.  This 
paper reports a retest of this theory on 1963 data. 

The model interprets differences and similarities as implacable forces Like 
gravity and centrifugal force which the nation cannot alter and which affect its 
behavior regardless of its history, culture, or other unique characteristics. A 
retest of this model for the same 182 pairs of nations used in the 19SS test showed 
that it has little value in accounting for behavior In general. ALL relationships 
between bchav.'or and differences and similarities found for this model could have 
easily occurred by chance. 

A second model interprets differences and similarities as general forces modified 
in their Impact on behavior by the unique characteristics of each nation.  A retest 
of this moJcl was consistent with previous findings In showing an ability to explain 
around fifty percent of the variation in international behavior. 
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Tuiitinj Fluid Theory oo thw l%3 
. h-vl'»r of :." itlon»1 

RlLhard Vna Ait« 

R. J. KUMBCI 

A theory that the bohavlor oC nations to onu another lb a result of 

their dlfforcnc«!* and alallarltloa In attrlbutoa haa been tcstud an 1955 

data. Tills paper reports a rctcst of this theory on 1903 data. 

One rrodul Interprets dlffuroucös and similarities aa lopJacablc 

forces llkj gravity and centrifu.'il force which tho nation cannot alter 

and w'ilch affect Its behavior regardless of its history, culture, or other 

unique characteristics. A reteut of this model for the same 132 pairs of 

nations used in the 1955 test showed thct it has little value in accounting 

for be'i.-vlur in gonoral. All relationships between behavior and differences 

and clrollaritles found for this model could have easily occurred by chance. 

A second model Interprets differences and aimilaritien aa general 

forces mudlficd in their impact on behavior by the unique characteristics 

of each nation. A retest of Ihil model was consistent with pravious findings 

in shovlr.'; sn ability U KplalB around fifty percent of the variaclon in 

IntMniatiotial : .•havior. 

M'Je arc indebted to Warren Phillips for his many helpful comments on a 
previous draft. 



TCSTLC FIELD THEORY OH THE 1963 BEHAVIOR OF IiATIONS 

I.    HELD THEORY 

In "A Flold Theory of Social AciIon with Application to Conflict 

Within Nations" (RUBBCI, 196S) .- sorlal fluid theory was presented which, 

after elaboration and soac revision, was subjected to •oma  Initial tects 

(Runmcl, 1069b). This paper presents the results of additional tests after 

sonc Introductory coonunts on the tltcory Itself,  i'ho Initial field theory 

teats wcrj run on data for 19SS. The present analysis uses the same 

methodology to test the theory ualng 1963 data. 

Social field theory has been presented In detail elsewhere (Runmel, 

1965; 1969b), and will simply be ftunrarised here. A field of social reality 

is posited, analytically distingniahins between the attributes of social 

units and their Interactions. Attribute and behavior spaces arc defined 

into which, respectively, attributes end  interactions are projected as 

vectors. The distance vectors between social units on the dimensions of 

attribute apace arc seen as social forces determining the location of 

nation-pairs (dyads) on the dimensions of behavior space. The dynamic 

ramifications of field theory have been subjected to various interpretations 

(McCormick, 1969. Rummel, 1970b), but in its initial statement the direction 

and velocity of •movement of a dyad over.time is specified to be along 

the resolution of the attribute distance vectors. - 

The social field theory summarized above presents a particular view 

of social reality which differs in many respects from unuch pf- the theoreti- 

cally oriented work in international relations. Even within the aggregate 

level of theorizing, field theory, as an overall Interpretation of social 

reality, remains a relatively unique endeavor.2 Since field theory specifies 

2A distinction is being made here between the aggregate and Individual levels 
of theory. The aggregate level deals with relations, patterns, and regular- 
ities as defined by the variation of nations on their characteristics and 
behavior. The individual level of theory seeks to explain International 
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n coBprchcnt.'.v. vlcv of SOCIAI r.-oUty It U «OMwhat difftculc Co coaparo 

lc Co i JA  iMp tcalQ cfforto touard building Inturnatioaal rul«CloM theory. 

Ttiorc art. n nuabwr of topi J with which field theory tad othor theoretically 

orlcntüd work« night bv* coaparod and contraatod. Thu generality of the 

cuncopta and Che nature of thu empirical goneraillatlona brought forth are 

two of Cho most aallent topica wo Might diacuaa. 

Fluid theory focuaoa on the relative diataocca of nation« on attribute 

dlncnalons in explaining thu behnvior of nation». The theory postulate« the 

uxifttuncc of finite aut« of attribute and behavior diaonaiona, and apecifiaa 

the linksiic between distances on attribute dinonalona and the projection on 

the dimenaiona of behavior apace. Thu aubatantivo characturiatica of the 

dimonsiona are not specified, nor is the combination of weightings of the 

attribute distances predicting specific dyadic behavior. In these respects, 

one might say rhat field theory is more abstract than most theoretical 

fomulationa of international relations. 

Even at the aggregate level of theory in international relaticaa, the 

usual focus la upon tiiu relationship between specifically defined substantive 

variables. A number of studies have presented analyses of the rclationahipa 

between such variables as power, development, integration, conflict, etc. 

For example, the hypothesized relationships of the varioua formulations of 

the balance of power theory take some measure of power as the independent 

variable to which is related some operational dcCinition of conflict or 

stability as the dependent variable (Zinnes, 1967; Singer and Small, 1968). 

Organski's theory of power tranaltlon can be interpreted as positing an 

2(continued) 

bahavlor no the result of n unique policy process for which the decision- 
makers are the primary units of analysis and both internal and international 
forces are analyzed as motivational elements for policy makers.    A more 
elaborate dlscusssion of this distinction is presented in Rummel (1970c).   ■ 
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lAcraMlng probability of conflUt M UM dUrrcfMcy U powor tM— CM 

Mjor powwr« d«croa««is (OriaMkl. IfSS). nivoroilc«! fenulatio» b«r* 

pr«dlccod « vld« range of dbpi>nd«tit «arlablaat ar«UB^«c lacreiaet» allli 

fonatlon, war termination, and forvlgn coofllec. Iba •tfbocaMtlvo laporcasc« 

of varlaLloa auch aa choa« for policy foraulatora la apparoar. 

Howcvur, at aoao point It la doalraM« tu dsvelop a thcoratlcal tptcaa 

that orgnnlioa a who la donaiu of Intor-rolatcd piivooabna. Such a  thoorwtlcal 

•yctcn cnconpaticc and dcllnaatoa divorao varlabU-a, ood In ao doing wist 

bo more abttraet In Ita fonmlatlon red concoptuallt-itlon tnan the apoclflc 

varloblea of particular aubstantlva concern. Field thaory offcra an 

orcanlzlng fraaework for tha vaat array of aggragata laval varlablaa of 

concern for International relatlona. Ulchin thia structun nlddl«. range 

theories, euch oa atatua theory (Geltung, 1964) or toaanou'a "pra-theory" 

(1969), con be connected to •ubstontive concerns. In thia fashion, while 

field theory ia abstract in relation to thoao hypotheses tn'otlnc apacific 

variable relationships, its ability to subsuaa auch hypotheses provides a 

general framework within which such relationships can be developed and 

structured.3 

The concepts used in the field theory formulation range from the 

concrete to the intangible. The entitles of analysis arc the aocial unite 

of the system, nation-states. The theoretical statements of field theory 

deal with the relative position of nations within the abstractly defined 

attribute space and the position of nation dyads in behavior space. These 

spares are defined analytically in terms of linear algebra and operationally 

delineated through factor analysis, which ascertains the dimensions of 

attribute and behavioral spaces. The dimensions then define the location 

3In P.unme] (1970'c) an effort is made to analyze sevorM specific 
Ivypotheses within the field theory context. 
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m thm*HU*i lamttmm t«f tt«M dmt|. 

Tm mm it 4li !■■!■■■ «■ «rU»l«t to iM«f««(i«Ml rttottoa« mmmf 

I« «MtMl  ftltoMgl Mt WitoMt  t>lHliWM»     ••« ttM^I M^MI  «M«ilf 

«tMi ««ell twcMto M fmrnt, iwitimmt. MBfUct, •«r««lflMU«i9 

f«Mfr«ttoaf «tc., to ftm »f »totto «artokl« «r M w^mf toiU«t«v«, 

it «MM f*cm*iim *f Mrt^c üMI üMM ■—i^ti, «AM MMCW? . MI It 

MficcM «rtckto • MltlitMMlMftl MM».   VfijM  lM«««i MMM to «fcl» 

MM« to ff«f«IMM lo MMTAl  ilMMllI k« pf^Mli   («tl«»«.   IMS),    lift 

< «i*!«««« of • MHUt%amiM«l »M— Ift* •«^■i fM«ly tmm Mrifto4 to • 

aMb«f of ccoot-ooclMU «ml  »a«. MIM IMM MtMUMii roctof •t + U 

dMcrlf<l«M •' to» 4lMMtoM 4oUMMtot toComoctoMl rolftltM <*.§., 

uooott, IM7: R«Mel. IMto). 

iMortaot to too ooctoi Mollty *>«crtW4 bf ftoU ihmoty to too 

oooclflc chaorotieol gMoraltootlM It oiouo rotoctog octrtoolo Mi 

behavior opacoo.   XhU t*mirolltotloo of ttoto tooory to lUMarftlo   • ttft 

•my forautoitono to totanutla««! roUttoM ofctto Uok too cMroctortociM 

of nation* to thclt totoffnoCtonol bahavlor.    fl-ld theory ofodiftoo tool 

tho locnilon of 4 tfyad on « 4tovotian of hoMvtor «yoc« to MtonU—< ky tot 

dlatancc vectot» that conavct oatlooo to  .ttrlbut« ayaca.    Motooaocieally 

thla llokafa «ay bo «sy^ooaod 

«hero wk la th« kth dlounaloo of bohavlor »paco aod >-j to • MRlcnlor 4yoi( 

with nctloo 1 acting toward nation J.    That to, intonatlooal bahcvlnr lo too 

conavquoncu of rolotlvo dlffironcaa botooM oatlona oa thalr attrlbotoa. 

Thla particular orpmoolon of the Ilnkaga betwoon «ttrlbuta aad bohavlor 



■elf c«U«i Mtl I •! fuU itotty.   «■ «li^f^ttttM, 

I II • IM» «IM h*m pMptMi.   I*«f««i vf pwfMii • fMtnl WjtBtm 

Mit». I« **•! 11 ifc* HaUit to •pMltU M dw »arclMUr 

I.    «M MlAMMllMl «MMStoa •!  IM« Mitl  to 

| 

iw |— «^ to tptettto M Mt«r Mitoi 1.   AI*M0I IW 

•UMi«* toc«fff«MU«M «f IIMM tm atiato «• fVtM 4lff«s«M (tM IMMI, 

lfm« «pad«!If ptfM II-II), dwr vto» «ivtutiv UM MCVN «f dM 

wtoltoMkto tot*»«« «Mtiv««« mi MMvUt •»*€*• 

to «f lalatot lai«i%«cl«aal hdknim H UM ratotlva «itrlkvc« 

Aataatartoilca af aaUaaa, ftoU ÜMary to «i awaaatoa al toa UtoUaf af 

aaaaral toMmwiaaal fatoUaaa aahatofa.   talMI^ trtofaa lifiia lacar- 

aatnaal tnnltr aai attrlkakc dh«faci«rUKl«a kaa kaaa a faltly eaaaaa 

fMaali.   fiilta aadi aa UM %■!■■■ af paaar aai prnm* irMalitoa unorlaa, 

•a «all aa atta^ca ««. 4mtmrtdi^ Om Japaaiaaay af aaeb bafcavtaral v*.*iabtoa 

aa ttaia aa aaamUclaa (toatadi, tltoa aai tafcaiato, IMt), Mi aa facaien 

aaafttot aa ianauc aaafltot (laatar, »>*♦). akaw to« aataat ta «nuh IM« 

taaalii kaa acc^lai UM lai«r««i af •cvtfaai* af laumttlaaal rvUttoaa. 

A 4toctoauaa a« to aaia katavaa UMaa «arka wMch ttaac « aattoa'a 

cacal tolMviar aa UM taaalc af lea mrlfcMaa m4 uaaa «ktck pr«4irt 

ayaile >Unilar to caiaa af aatar a»Jjat jtertaat« aiff«r«aaaa.   lafroaaat- 

afflaa af UM tottar «f^a af ataitoa ara urifto (1141) patltü« UM probability 

af aar far 4ya4a to ka a f«irti«a af UMlr aifCataaaaa aa alfkc accrlbut« 

akaf*ctarl«Uca, baltaag*« ^allcatloa af aactol •eraUflcatlaa thaary ta 

totaraatloaal aaafllct (Call««, itM. IH4), MM »aaaatc'a «Mir«to of 

«Mla-Marleaa laUdoaaiilfa (IMI).    la U.to «fela, Nadol t «Ml itadal It of 

floto chaary aaa ka aaaata«ra4 • aara fMoral autaaaac of UM rotoctoaohip 

tolattaa «ttribvc« UMractorlattca «M 4fil< latoraattoaal bahovtor. 



ii. runMC MOD mow 

A« • r»prw*MC&itM of UunuuiMul rulaitoM. fui: CIMOIT hu 

•lrc:.iy U^n tubjact^c to »•*. «Bflrtcal IMC«, vtu» th« lalciAl proontaclon 

of th« i  iry In 1943 only ooa« partial toata waro rtai boeauaa af (ho nood 

for i4tanalw data coU«cttao m4 aovtral proUalnary auaanalyaaa (auch at 

tiiac af tSA votlBf).  .c-^v».r. data collaccioa and analyaia hava prac«ad«d to 

ch« point vhara Attribut« and bahavlar «pacoa far ana parlod of claa (19)}) 

wcro defined, aoabllac .•• firat caaplata taai (>i—1. 1949b) af field thaorp. 

Cononlci«! nc^tsion «nalytit MM applied to corroboratw cha pradictod fit 

Svtvaun attributa dlot aicc «uctort one behavior diaenalaoe far 193) data on 

both a randoa and a awloetad aaapio af dyeda. It was found that diffareacaa 

on attribute dlnonaion» accounud for thirtoon parent af the variation in 

bohavior when Kodal t waa aaploywd. For .^dol II an nvarat« af fifty »uven 

prccnt of the variation In international behavior vaa accounted for by 

«liatancoa on attribuua. A aubacqueot teat of Modal II including 193n data 

on attribute dlttancus and Uii.avior for «Ishtyono nation palra in which the 

Cnltvd Statoa waa the actor found that ooarly fifty porcant of the variation 

In bchavi-r waa -»ccountud for by attribute dlitancas ("'.uancl, 1970c). The 

results of cl'.daii i.ets give sow» crodwnci to tha oaaumptiona of field theory, 

and point to the greater ft of icdcl II to aapirlcal data. 

Tlic roaearch ruportud hura is a rccost of both !todol I and Model II 

of field theory using drta fro*. 1943 and onploying the sane mothods applied 

to tho HJS data. The saiK scluctcd sanple of nation dyads will be uaoo, 

but ehe randon samplw of dyads will be newly selacted for 1943. Tho selected 

namplc provides a basis for asacssirg the atrbility of tho research findinga 

across the same caapK at dlffarcnt tine parloda and tha randon saapic servos 

.-.. a benchaark aja^nst which th« fcnoralisablllty of tho aalected saapic 



-7- 

rotults cnn bo -isecatod. ■■ findings of the 1963 dat« analysln and a 

eoaparlaon with the result» of :hu aarllor »tody «.-111 be prosjncod after 

eooaldorlng the nathod« Involved. The tuats of :iodol I will bo discussed 

flrat and then the .odcl II resulca will he pruauntcd. 

Field theory toata. :iodol I 

Tho steps In the analysis of Model I for both the 19S3 and 1963 data 

followed the- roaecrch design displayed In Figure 1. A full explanation of 

the roaaarch ncthodology la presented In the report on cha 1955 data 

analysis (RuraUil, l')b9i).    A brief outllnu of the research procedure la 

given below. Data on attrl'uutoo of natlona and dyadic behavior of nutlons 

are aeparataly factor analyzed to delineate the dimensions of attribute and 

behavior spacco respectively. For atirlhota apace, data on the entire set 

of nations can be used in determining the dlmencions of the apace. However, 

the data collection taok ma^ea it prohibitive to include all possible dyads 

(11,342 for tho i963 date) in the calculation of behavior apace dioenalons. 

In the behavior space nnnlyaia data on two samples arc analyzed. 

Ona aaaple Is that conpoocd of 182 dyads, which are all of the pairings of 

fourteen selected natlona. The other sample containa 166 dyads randomly 

selected from all possible nation pairs.1* The factor scores of the 

individual nations on the attribute apace dimensions und  of the dyads on 

the behavior apace dimensions are computed for the orthogonally rotated 

factors. For tho aulocted end randoe aanple dyads, the factor scoro 

differ^ncwo on each attribute lUnu.nsion ar«. then computed. Canonical 

rcgreaaion is then uaed to determine the fit between these differences 

(distance vectors) and dyadic stores on the behavior dimension. 

uThc tests of Models I and II were applied to only the selected aamplu for 
1955 date. 
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RFJEARCH DESIGN FOR FIELD THEORY TESTS 

DATA 

COLLECTION { 
MISSING DATAJ 
ESTIMATION \ 
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CANONICAL 

ANALYSIS 

( 
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1 
Attribute Data 
With Estimated 
Missing Data 

Unrotated Factors 
of A-rspace 
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Rotated Factors 

of A-space 

I 

Behavior Data 
1) Random Sample 
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I 
Behavior Data 

With Estimated 
Missing Data 

Unrotated Factors 
of B-space 

Orthogonally 
Rotated Factors 

of B-space 
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of A-space 

Factor Scores 
of B-space 

< l 

Calculate Distance 
on A-space scores 

1 * i ► 

Canonical Analysis 

Figure 1 
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Data; AttrlLuce DlstancGü 

The data for the 1963 attributü space v/as collected for 107 nations 

on ninety-four variables, 'x'hcee nationc comprised all countries having a 

foreign ministry, exchanginc ambassadorr. with other nations, and containing 

a population over 750,000, and having been independent for two years. The 

procedures for selecting the ninety-four variables were as follows. 

(1) Five of the hio'-iest and substantively distinctive loading variables were 
taken from eac.; oblique ifactor found in 1955 data for 236 variables. 

(2) Ten of the variable» with the lowest communalitics and not otherwise 
selected by (1) above were included. Any change in the common and 
unique components of attribute space from 1955 to 1963 can thus be 
o'uGcrved. 

(3) Eijtot political variables rescaled from Banks and Textor, Cross Polity 
Survey t and three Jnited Nations voting variables were included to give 
a letter definition to the political dimensions found in 1955 data. 

hissing data for the attribute variables was estimated using a multiple 

regression technique Call and Rummel, 1^69). A component factor analysis 

was done on the complete matrix and twenty-two dimensions x^ero orthogonally 

rotated using the variiaax technique.5 Table 1 summarizes these dimen.ions, 

noat of which arc similar to those found for 1955. For these 1963 dimensions 

factor scores were computed and differences (distance vectors) were calculated 

for those nations in the random and selected samples.6 

5A11 dimensions for which the eigenvalue exceeded 1.00 were rotated. A 
factor analysis of the initial data matrix with missing data delineated 
twenty-two factors for which the eigenvalue exceeded this value. Although 
the reanalysis of the data with missing data estimated produced twenty-four 
factors which had eigenvalues exceeding 1.00, it was decided to rotate the 
same number as appeared in tha missing data analysis. 

6For the test of field theory using 1955 data, attribute distances were 
calculated on indicator variables of the dimensions of attribute space. 
The use of these indicators was due to the lack of a missing data estimation 
program which would have enabled the calculation of factor scores. For a 
list of the 1955 dimensionr. and indicators used in the 1955 field theory 
tests, see Rummel (1969b). 
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TABLE 1 

1963 Attribute Space: 
Orthongonally Rotated (Variraax) Dimensions for 94 Variables 

Variable name Loading 

Factor 1 - Economic Development'.* 
7.  total variation - 10.3 

1.agricultural population/population .85 
2.gross national product/population .85 
3. bureaucratic'.?- .82 
4.telephones/population .80 
5.dwellings with running water/dwellings .80 

Factor 2 - Political Orientation 
7.  total variance «9.8 

1*constitutional status'^ -.86 
2.bloc membership (0 - Western, 1 ■ Neutral, -.79 

2 « Eastern) 
3. system style'£ .79 
4. Communist party membership/population .75 
5«Russian titles translated/titles translated .75 

Factor 3 - Power 
%  total variance - 7.8 

1. defense expenditure .95 
2. national income .94 
3. investment balance . .93 
4. demonstrations .93 
5. UN assessment/total UN assessment                .92 

Factcr 4 - Catholic Culture 
Z  total variance > 5.5 

L latitudinal measure of nation's capital .87 
2. Catholic population/population -.80 
1 air distance from U.S. .69 
4 factor scores on Cold War Issue Dimension df .52 

UN Votins^ 
5 membership in Neutral bloc (yes ■ 1, no - 0) .52 

'^Slgns reversed. 
/kFrom Pratt and Rummel (1969). 
/£From Banks and Textor (1963). 
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TABLE 1 (continued) 

Variable narae LoadInn 

Factor 5 - Domestic Confltct/ü 
% total variance - 4.4 

1. population .90 
2. number of riots .84 
3. number of accusations .78 
4. population X energy production .66 
5. number of foreign, killed .63 

Factor 6 - Llnßulstlc-Ethnlc Diversity/* 
X  total variance «3.7 

L number of languages .75 
2. population of largest language group/population -.75 
3. number of religions .59 
\ number of ethnic groups .51 
5L age of nation .47 

Factor 7 - Density 
Z  total variance "4.1 

1 density .80 
Z railroad length/national area .68 
3 arable land/total land area .67 
4. foreign mall sent/foreign mall .58 
5. road length/national area .56 

Factor 8 - Trade 
% total variance - 2.6 

1. exports/gross national product .83 
2. seaborne goods/gross national product .59 
3* Imports/trade                                .51 

Factor 9 - Unlabelled 
X  total variance - 2.9 

1. cost of living index .91 
2. balance of payments/gold stock -.84 
3. Z Increase in national lncome/% increase in .64 

population 



TABLE 1 (continued) 

Variable name Loadina; 

Factor 10 - Unlabelled 
Z  total variance »2.2 

l.arts and culture NGO/total NGo/d. 
2.average rainfall 

-.71 

.69 

Factor II - Military 
Z  total variance - 2.3 

1«military personnel/population 
2. number of military actions 

.71 

.61 

Factor 12 - Unlabelled 
Z  total variance • 3.1 

1. foreign college students/college students 
2. radial measure of geographic location of nation's 

capital 

Factor  13 - Unlabelled 
% total variance "2.1 

.78 

.64 

1. factor scores on South African Issue Dimension of    .86 
UN Voting'.2 

2. number of purges .74 

Factor 14 - Unlabelled/£ 
% total variance 2.2 

L number of purges 
1 desire for achievement 

.74 

.51 

Factor 15 - Unlabelled 
Z  total variance - 2.2 

L legality of government change 
Z participation of military in govemment'£ 

.84 

.55 

Factor 16 - Unlabelled /fL 
% total variance » 1.8 

L IFC and IBRD subscription/GNP2 per capita .63 

'fLNGO ■ nonintcrgovernmental organizations 
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TABLE 1 (continued) 

■ . 

Variable name Loading 

Factor 17 - Unlabelled 
X  total variance "2.1 

1.desire for affiliation .69 
2.proteins/calories .64 

• 
Factor 18 - Unlabelled/« 

% total variance - 2.0 

1. unemployed/economically active population .72 
2. military treaties/treaties .58 

Factor 19 - Unlabelled 
X  total variance "1.7 

L number killed in domestic violence .77 

Factor 20 - Unlabelled/a 
X  total variance "1.8 

I balance of investment/gold stock .80 

Factor 21 - Unlabelled/« 
Z total variance "1.6 

L religious titles published/ book titles .63 

Factor 22 - Unlabelled/« 
X  total variance "2.2 

L UN delinquencies/assessments .76 
2, national area .59 
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On3 difference between the 1955 and 1963 attribute spaces should be 

mentioned. The 1953 attribute space did not Include ccogrcphlc location. 

Accordingly, In the tests of field theory a geographic distance variable 

was added to the set of distances on the Indicators of the 1955 attribute 

dimensions. For 1963, however, geographic variables locating a nation's 

capital were Included auiong the ninety-four attribute variables factor 

analyzed. The dimensions of the 1963 attribute space subsume geographic 

location and th> distances between nations on these dimensions capture 

geographic distance. Therefore, no separate geographic distance variable 

need to be Included in the 1963 field theory tests. 

Data: Behavior Scorca 

As mentioned above, the data on the behavior of dyads was collected 

on two dyadic samples. One of these was a selected sample of 182 dyads 

comprising all possible couplings of fourteen selected nations (excluding, 

of course, the nation with itself). The fourteen nations were selected to 

represent hl^!., middle: and low values on the major dimensions found to 

define the 1935 attribute space and to reflect the major cultural and 

regional groupings of nations (Crttell, 1950- and Russctt, 1967). 

The »elected list of dyads insures that the full scope of differences 

and similarities among nations will be analyzed an they relate to interaction 

between nations. The nations included in tho selected sample dyads are: 

Drazil, Bunrc, China, Cuba, ilsypt, India, Indonesia, Israel, Jordan, Nether- 

lands, Poland, the l.S.o.R., the U.K., and the U.S.A. 

To determine the 1963 dyadic random sample, all 107 sovereign nations 

that had Lccn independent prior to January 1962 were numbered. Eighty dyads 

of nations then wore seloctud using a random number table. Due to substantive 

interest, three dyads, US-»-USSR, USSR-^Chlna, and US+France, were added to the 



- 15 - 

sample. Since two directions of relationship, i+j and J-^-i are considered 

for each pair i-J, the sample includes 166 dyadic relations out of a 

population of 11,342 such relationships for 1963. The random sample dyads 

are listed in Appendix I. 

Forty behavior variables had been included in the analysis of behavior 

space for 1955.7 The number of variables for the 1963 analysis was enlarged 

to fifty-six, adding some variables, such as economic aid, official visit., 

and co-participation in international conferences, for which 1963 data had 

become available.3 The factor analysis of the 1963 bchavio) data for the 

selected sample of dyads delineated sixteen factors; for the random sample 

thirteen dimensiona wore defined. Factor scores were then calculated for 

both data sets on the orthogonally rotated dimensions. Table 2 presents 

the behavioral dimensions for the selected sample. Since those for the 

random sample arc olmllar,9 they are not presented here. 

Analysis: The Canonical ?.et
T,rcssion Model 

The aspect of field theory that is tested is the proposition linking 

attribute distances and behavior. This linkage for Model I is \L   .. r. — 

7Thbse variables were selected to index the diversity of interaction between 
nations, includinir, mall exports, tourists, students, Uli 'oting, conflict, 
etc. For the 1953 component factor analysis results, see Rummel (1969a). 

8For the variable definition and 1963 data sources as well us the present- 
ation of the behavior space dimensions, see Rummel (1970a, Appendix I). 
Hissing data was estimated for the 1963 behavioral data, as it was for 
this data in 1955. 

9The trace correlation (using canonical analysis) between the random and 
selected samples is .77. The least squares esuir.atca of the selected 
sample 1963 behavior dimensions from the 1955 dimensions have a correlation 
of .84 with the 1963 dimensions; the corresponding correlation for the factor 
scores is .60. See Rummel (1970a). These results indicate that while the 
dimensions were fairly stable between 1955 and 1963, the behavior dyads (as 
measured by the factor scores) shifted considerably. It is of interest to 
see, Chen, whether the field theory tests come out the same given that the 
behavior of dyads has changed so. 
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CABLE 2 

1963 Behavior Spac«: 
Selected Semplf Orchogonally Roeaced (Varloax) Oiaemton«* 

Variable naw« 

factor 1 - Salience 
• X coca I variance • 11.1 

1.export of booka and aagailnee .17 
2.tour late .§7 
3.exporta .63 
4.Bllltary treat lea .73 
S.copartlclpatlona In Internat Ion conferencea .71 

Factor 2 - Cold War^ 
X total variance ■ 6.3 

l.coflmon bloc memberahlp'— .67 
2.bloc poaltlon Index -.86 
X almllarlty In U.; Voting on Procedural laaue Dlmenalon .61 
4. weighted almllarlty In UN Voting on Major teeue 

Dlmenalona'^ .60 

Factor i  - Dlplonnatlc 
7,  total variance "4.1 

L relative diplonutlc repreaentatlon - .91 
2. embassy or legation I"».),. •'• 
X relative dlplomacj sent ^ .63 

Factor 4 - Deterrence I 
X total variance ■ 6.9 

If conflict Incidents .89 
2. total conflict .87 
3k negative communlcatlona .86 
4 time since on opposite aide In war .66 
5 military violence .36 

Factor 5 - International Organization 
7,  total variance ■ 8.1 

L velghccd relative IG0/'-,f 

2. relative IGO^ 

«Footnotes follow Table 2. 

88 
.86 
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CABLC 2 (contlnutd) 

y«rl«bl«n4M Loading 

fccor  12 • Unlabtll^d^ 
X total varlanc« • 2.9 

1.1 one* 4 colony or pare of  ) 
2.r«UClv*  •tuJrnti   1*) :!5 
Factor  1J • Hlllcary fctatltr 

I total variance ■ J.3 

1* raladv« milicary Craadva 
2. book cramladoni 

factor  14 • Students 
I total varianca 

1. studeni« 1-»J 
2. official vltltt 
)• rtlatlvt tr«atl«s 
4. treaties 

5.8 

.oo 

.71 

.63 

Factor   15 - UN Voting 
X totti variance • 4.8 

L similar ley In UN Vudng on Major  Issut Dlaenslona'-l .78 
2. similarity In UN Voting on South African Issue .73 

Dimension 
1 relative NCO/JM -.51 

Factor   16 • Negativ« Sanctl AS 
X total variance ■ 2.8 

1. negative sanctions 
2. anti-foreign violence 

.63 

.61 
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/£ 

/i 

/l 

/f 

Footnotei Co Table 2 

'1   Signa raverlad. 

Bloc poaition I j Is measured as the absolute difference of 
position between nation i and J on the following scale 

USA  . Non-USA   Neutral   Non-USSR  USSR 
Western Bloc Coomunist 

Member Bloc member 

Similarity in roll call voting of i and J on six dimensions of 
UN voting, where each dimension is weighted by the variance in 
roll call votes for which it accounts. 

Relative means that the behavior t->j is divided by i's total 
behavior. 

ICO comemberships ■ Intergovernmental international organization 
co-memberships. 

Co-memberships are relative to the number of IGO's of which 
1 is a member and are weighted to give more weight to small ICO. 

Same as footnotes e and f, except unweighted. 

'- NGO comemberships ■ nonintergovernmental international organi- 
zation co-memberships. Otherwise same as footnote f. 

'- Same as footnote h, except unweighted. 

'<! Similarity in roll call voting of 1 and J on six dimensions of 
UN voting. 

/£ See footnote h for definition of NGO. 



p 
I a.dj   .   ., v.-liich can be ^iven the matrix representation (lUiramcl,  1969b) 

H        «DP (1) mxq        nixp    pxq- 

where V.  is a n:trix of ra dyads by q behavioral dimensions (an element w of 

the matrix is the score for a dyad i->-j on behavior dimension k) j D is a 

matrix of distance vectors (a typical element of which d.  ., the distance 

between nations i and J on the £th attribute dimension), P is a matrix of 

paramctcrc gu« 

Equation (1) states that international behavior ia a linear trans- 

formation of the attribute distances between two nations. One criteria on 

which the statement can be assessed is the degree to which it represents 

our observations. Regression? analysis has been derived within field theory 

(Runnel, 1969b) as a means toward this assessment. An estimate of the 

behavior, '.'i,  can be obtained using the equation: 

N - DP + U, (2) 
Tjy. »  DP, »•' 

and U • H - W* If the matrix of linear deviations between the estimated 

behavior \vA, obtained from observations D and parameters P, and the actual 

behavior W. Assuming the Deviation:? U are uncorrelated by column with D, then 

D'U - D'DP + D'U   (D'U ■ 0) 
(3) 

(D,D)"1D,H - I 

The parameters P will b^ regression coefficionta and il" will be the least 

squares estir.^.tc of 'I. 

Ttie square of the trace correlation, r,  is the appropriate statistic 

to assess the empirical  fit betw.'.on the actual b-havior space. W, and that 

predicted from the attribute distance, W*.    The equation for the trace 

correlation squared for this data is 



^ k-l k«l 

where W. Is assumed standardized and R. is the multiple correlation coefficient 

for the regression of W. onto D and the W. dimensions are mutually orthogonal. 

The coefficient r2 measures the proportion of variance in behavior space 

accounted for by attribute distances. 

The trace correlation can be calculated using any rotation of the 

dimensions of behavior space, since the variation within the space is not 

altered by rotating its coordinates. It is possible then to perform a 

linear transformation of W that will yield orthogonal behavioral dimensions 

ordered such that the first will have the maximum correlation with D, the 

second dimension will have the maximum residual correlation, etc. This can 

be done by applying canonical analysis to solve for the least squares fit 

between W and D. Let T be the appropriate transformation for W. Then, the 

canonical model Is 

UT - DP + G, . 
Y - V + G, (:>; 

where I.T - Y, DP » V, and Q is the least squares error.    The restrictions 

on Y and V are: 

Y^'V    ■ r,       (canonical correlation), k ■ g; 

Vvg - 0' k ^ s; 

VYk-v,gV1: (6) 

w ■ Vv
g -

0- 

The canonical analysis, then, will yield the least squares fit between 

attribute distances and behavior dimensions,  such that the rotated dimensions 

Y of behavior successively have the maximum correlations with attribute 

differences.    The trace correlation is unaltered by using the canonical 
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modcl and can be calculated from the canonical results by replacing R? by 

r^, the canonical correlation, in equation (4). 

Analysis; Results of Canonical Reeresaion 

Canonical analysis was done wit.i tfcs 193.3 & ':a on attribute differences 

and behavior scores for both the random and selected samples. Similar 

analyses were done previously for the selected sample on the 1955 data as 

reported in Hummel (1969b). The results of these canonical regressions are 

summarized in Table 3 for the 1955 study, Table 4 for the 1963 analysis 

usin^ the selected sample, and Table 5 for the 1963 analysis using the random 

sample. The trace correlations obtained for the 1955 data was .36 for the 

selected sample. The square of this coefficient shows that only thirteen 

percent of the variation of behavior within behavior space Is dependent upon 

attribute distances. For the 1963 selected sample data, the trace correlation 

again is .36 and for the random sample the trace is .34. As with the results 

of the tust of Model I using 1955 data, the retests with data for 1963 

Indicates • lack of fit with empirical data. 

It is important to note that In the 1955 selected sample test there 

were twelve diraensiona and sixtücn in the 1963 tests. Thus, for 1963 there 

were many more bits of information for canonical analysis to fit together 

to achieve a maximum correlation. Taking the different sizes of the two 

spaces into account, then, hou do we compare them? 

The transiormation column in the tables measures the significance 

of the canonical correlations in terms of the dimensionality of the spaces. 

For 1935, wc can see that the first canonical correlation is highly signi- 

ficant (p < .0000003) and the second is significant at p .< .02 (one tailed).10 

lcThe one tailed test is appropriate, since field theory predicts that the 
Z transformation be positive. 
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TABLE 3 

Canonical Analysis Results'- for Model I 

Behavior 
Dimension Yk '£ 

Canonical 
Correlation 

with VgCk-g/S Chi-square'- 
Degrees of Z-transformation 

Freedom (D.F.)'l      for D.F. ^    30 

^3 

I 
{JO 
Y12^ 

.79 

.63 

.50 

.38 

.30 

.20 

.15 

.12 

.08 

.07 

.03 

.01 

(.63) 
(.40) 
(.25) 
(.15) 
(.09) 
(.04) 
(.02) 
(.01) 
(.01) 
(.01) 
(.001) 
(.000) 

355.3 
190.4 
105.6 
58.0 
31.7 
15.5 
8.5 
4.7 
2.3 
1.1 

.2 

.03 

154 
130 
108 
38 
70 
54 
40 
28 
18 
10 
4 

7.71 
2.00 

•1.56 
•3.89 
•5.27 
•6.22 
•6.22 
•5.81 

Ttace Correlation fkm .36 (.13) 

/a 

/i 

/e 

/f 

/J5 

/h 

Minimization of U in Equation (5) under restrictions (6) given in text. 

Yj^ is a column vector from Y, Y " WT, where W Is the matrix of scores on 
behavior dimensions of B-space and T is a transformation matrix. 

A twelfth dimension of W was Included in the canonical analysis. Since this 
dimension involved four variables which are not behavioral (in the sense of 
action), it is not discussed in the text. 

V» is a column vector from V, V « DP, where D is composed of distance vectors 
on thirteen indicators of attribute dimensions and two measures of geographic 
distance (capltol distance and territorial distance). Canonical correlations 
squared given In parentheses. 

The Chi-square equals - [n-0.5(p + q + l)J log A, where n ■ number of dyads, 
q ■ the number of behavioral dimensions of W, p ■ the number of columns of D, 
and 

q     2 A  « * (I - r£) 
k-l 

2 
where r^ is the kth squared canonical correlation. 

The degrees of freedom ■ fp - (k-l)J fq - (k -l)J. 

The Z transformation is for reference to corresponding areas under the normal 
curve. 

Trace correlation Is ( I r£ /g)', where r2 is the kth squared canonical 
k-l 

correlation and g the number of behavioral dimensions of W. 
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TABLE 4 

Canonical Analysis Results  for I 
1963 - Selected Sample'! 

Model I 

Canonical 
Behavior Cor re >latlon Degrees of Z-transformation 

Dimension Y^ with Vg(k-g) Chi-square Freedom (D.F.) for D.P. »    30 

1 .70    { :.49) 393.37 352 1.53 
.64    ( :.4i) 282.14 315 -1.33 
.49    ( .24) 198.07 280 -3.74 
.43    ( .18) 153.25 247 -4.70 

Y8 

Y» 

.89     ( MS) 119.58 216 -5.30 

.33    { Ml) 92.30 187 -5.73 

.30    ( :.09) 73.18 160 -5.76 

.27    ( :.o7) 57.62 L3S -5.67 

.26    { :.07) 45.13 U2 -5.43 

.25    ( :.o6) 33.97 91 -5.21 

.20    I (.04) 23.59 72 -5.09 

.20 [.04) 16.73 55 -4.66 

.18 [.03) 9.90 40 -4.44 

^4 .14    I [•02) 4.85 27 

ft 
.08 [.01) 1.74 16 
.07 (.00) 0.79 7 

Trace Correlation ■ .36 (.13) 

'■£ See footnotes to Table 3. 
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IABLE S 

Canonical Anilytli Results for Modrl   I 
1963 • Undo« SMpl«'* 

Canonical 

■ 

Behavior Corr alatlon D«gr««t of Z-trantfornaclon 
Dlacnalon Yk wich Vgdt-t) Chl-iquar« Praado« (D.F.) for D.F. »    30 

Ti .75 (.5b) 274.87 286 -0.45 
Y« .59 (34) 152.18 252 -4.98 
Yj .46 (.il) 89.07 220 -7.61 
j. .38 (.14) 53.79 190 -9.10 
f. .33 (•111 31.35 162 -10.05 
Y- .19 (.04) 14.63 136 -11.05 
T- .17 (.r3, 9.25 112 -10.63 
K .12 (.01) 4.82 90 -10.27 z 09 (.01) 2.59 70 -9.51 
Tio .07 (.00) 1.41 52 -8.47 

m .06 (.00) .69 36 -7.25 
T12 .03 (00) .21 22 
»; .02 (.00) .07 10 

tract Corralaeloo - .34 (.12) 

'A   Sac foocnocti Co tab la 3. 
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biicauau of Kkfti significance, the first canonical variatua ware given an 

in to rp rotation and I'lncuased. 

For tho 1963 Model I elected sample results, however, the signi- 

ficance of the tint  canoi.ical correlation is p ^ .07, while for the random 

sample the corrcuponding Z transformation indicates pure chance results.11 

Vheroforc, we must conclude that although the trace correlation is as high 

for 1963 as for the 19S5 test, thin is due to the greater variance included 

in the 1963 analysis: ttu 1963 test sugg^scs that Model I does not fit the 

data at til and that little confidence could be placed in any incerprctatlon 

of thu canonical varictjs. 

Field Theory Tuots; llodcl £1 

In Model II of field theory the linkage between attribute distances 

and behavior is expressed by the equation 

P 

Vj.h" ^i^i-r 

Peplaclng the coefficient ■. of Model I with a^ of Model II relieves the 

field theory linkage of a jevere constraint. In Model IT, as opposed to 

Modol T, it i-.  not i-surav L.iat the forces linking attribute differences to 

behavior act unlforuly across all actors, tlodel II Joes imply, however, 

that the forces o cratlr.3 for a particular actor are consistent across all 

of its dyadic linkages, furthermore, Model II allcn/s for symmetric, 

liy-nctrlc anc intiayu-.ctrlc behavior, whereas for 'lodcl I the behavior of 

■Tor tMMil oi  tfM canonical results, the negative Z transformations 
«to highly significant in Tables 3 5. This indicates that there is 
low syutouatic (non chance) reason for these low canonical correlations. 
Our guess In th.n the cause of theae low correlatlours is the natuie of 
MM I, which assumes that the l-»j behavior on the kth dimension will be 
of equal ma nitutiw- but onpositw in bign !• j-»i behavior. That is, 
behavior is anti-svimetrical. 
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natlon 1 Co nation J is constrained to be the exact opposite of the 

behavior of j to i (Rummel, 1969b, p. 32). 

The analysis of Model II follows the design presented previously for 

Model I. The data on attribute distances and behavior dimensions for the 

selected sample of dyads vrere separated into fourteen subsamples such that 

the actor is the same nation for all of the dyads in the subsample. The 

attribute difference values and the behavior dimension scores arc tnc same 

values fcr the dyads as used In the Model I tct3ts. However, due to the 

small sample size for each Model II subsample (13 dyads) it was necessary 

to reduce the number of variables (dimensions) for both attribute and 

behavior space. Consequently, as for the 1953 data, Model II tests, only 

four attribute difference variables and three behavior variables were 

employed. 

Data; Attribute Distances 

Attribute distance variables for the 1955 tests of Model II were 

selected to represent the three dimensions accounting for the greatest 

amount of variance in attribute space; economic development, size or 

power capability, and political orientation. Together these dinensions 

accounted for forty-one percent of the total variation in the 236 

attributes. The indicators employed fur these diiueueions were respectively 

energy consumption per capita, national income, and freedom of group 

opposition. The differences on these indicators were used for the Model II 

test along with an indicator of geographic distance (the closest geographic 

distance betweeen the political territories of nations 1 and j).  "or the 

1963 Model II tests, the variables on which attribute differences were 

calculated are the factor scores for the four factors of attribute space: 

economic development, power capability, political orientation, and catholic 



culturo. UM first three dir.onalona ar« very similar to the dlaunalona 

for v.'hich Indicators were developed In the otudy of 19SS data. The fourth 

dimension, besides accounting for the next greatest amount of variance, alto 

includes geographic location ncaaures as hl.-u loading varlablas. 

3nta; Bühavior Gcoros 

To reduce the number of behavior variables to bo analysed tha ortho- 

gonal dluunsions of behavior space are summed to form a smaller number of 

orthogonal dimensions. A substantive interpretation of tho dimensions 

delineated in the factor analyses of behavior variables classifies tacse 

dimensions into three categories: private International relations, adminis- 

trative behavior, and conflict behavior. Table 6 shows the dimensions 

making up each of these thre^ categories of international behavior. The 

signs above the dimensions indicate whether they were summed or subtracted12 

to form the composite three dimensions. Scores on these three orthogonal 

dimensions for each of the fourteen subsamples of thirteen dysds each 

constitute the behavior data for the Model II field theory tests. 

Ana-lysis; Results of Canonical "eeresaion 

The canonical regression for each of the subsamples of dyads fits a 

four dimensional subspacc o£ the original attribute space to a throe 

dimensional subspace of Iha original behavior space. The results of these 

canonical analyses, aunru-irized in Table 7 for the analyses of 1963 data, 

may be compared with the results fron the study using 1955 data, '-'or the 

purpooe of comparison the resultu of the canonical analysis of Model II 

uning 1955 data arc reproduced here from Runrcl (1969b) as Tablu 8. 

^Whether the dimension was sunmea or subtracted depended on the sign of 
the loadings on the dimension. 



-2f- 

tABLE 6 

Behavior Din«n«lont for 
Model II AMilyaU with 196J D«C« 

I.    Privact Incwuictoiwil Rolacloni 

Brh«vlor Salience 
• 

Exports Students NUrants 

Export of book« M 
Tourists .87 
Rxports .83 
Military trcatlos .73 
Copsrticipstlon .71 
Relative exports -.86 
Lsrgtst commodity •.85 
Export/CKP -.80 
Student! .8« 
Official visits .73 
Rtlatlve trsatios .63 
Treaties .60 
Emigrant/populat i on -.91 
Relative books -.81 
Emigrants -.78 
Relative emigrants -.63 

XI.    Administrative Behavior 

Behavior Diplomatic 
International 
Organisation Aid 

Military 
Treaties 

Relative embassy or .91 
legation 

Embassy or  legation .78 
Relative diplomars  sent    .63 
N-ICOS 
Relative ICO 
N-NCOs 
Relative NGOs 
IGOs 
Economic aid 
Relative economic aid 
Relative military treaties 
Book translations 

-.88 
-.86 
-.83 
-.82 
-.64 

.93 

.92 
-.79 
-.50 
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XABLE 6 (continued) 

III.    Conflict  Behavior 

- ■♦• •♦•                        ♦                        ♦ 

W Negativ« 
Behavior U.N.  Voting Otterrenc* I Dotorrtnct II    Sanctions 

ON voting similarity .78 
South African Ittua Dia.   .7J 
NGOa -.51 
Coranon bloc namber -.87 
Coomon bloc position .86 
Procedural Itiut Dim. -.81 

Weighted UN vote -.80 
aimilarlty 

Conflict Incidence .89 
Total conflict .87 
Negative communication .86 
Time opposite war .66 
Military violence .56        .39 
Warning and defrnse .80 
Negative sanction .63 
Anti*forelgn violence .61 
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The square of the trace correlations across all of the subsamples for 

the 1963 data averages .53 compared to .57 for the 1955 data. The trace 

correlations range from .61 to .80 for the 1963 studies, compared to a range 

of .63 to .80 for 19SS. While for the 1963 data the average of the first 

canonical correlation is .93, the average for the 1955 data was .96. Thus, 

as for the initial analysis of Modul II, the retest with attribute and 

behavior data for 1963 shows a substantial fit of the two spaces. On the 

average over fifty percent of the variance in behavior space can be accounted 

for by attribute distances when Model II is employed. 

While the trace correlations arc quite high for all of the subsamples, 

it is of interest to note that the composition of the canonical variatos 

varies greatly from 1955 to 1963 for the same subsample of dyads. For example, 

from the 1955 results it could be stated that the less power China has than an 

object nation the more conflict behavior it directs toward the object nation. 

However, for the 1963 data the conflict between China and the object nation Is 

predicted mostly by the closeness of the object to China on political orienta- 

tion. The change in the makeup of this relationship between attribute distances 

and behavior .cflects the shift in Chinese conflict behavior from the United 

States and other Western nations to the U.S.S.R. and East Europe. A 

prevalent finding for the 1963 data is the prediction of private international 

relations from the negative difference on power. This relationship is found 

for the actors India, Indonesia, Egypt, Brasil, Israel, the U.S.S.R., and the 

U.K. The more powerful a nation was than these nations the more private 

international relations they directed toward them.  In the earlier study this 

particular relationship was found for the Brazil, the U.K., and Cuba subsamples. 

That there is so little stability in the coefficients depicting the 

dependencies between attribute differences and behavior across time periods 

can be interpreted as Indicating that the structure of relationships between 



-36- 

actribuu dlst.inct vectors and behavior has radically changed. ConsonanC with 

ctiia, comparative anaLyii« of Che factor structure!« of international behavior 

at this«, two time periods, 1955 and 1963, hove noted Che shift of particular 

nations or dyads (Runad, 1970a). Analyses of conflict behavior show rather 

dramatic changis in the location of dyads within ttu conflict iubspacv between 

these two periods (Hall and Runnel, 1969). The shifts with which these 

studiiS deal arc changes in the location of nations or dyads within the same 

analytically defined subspacc at two different points in time. The change 

noted in this study is in the configuration of attribute distances which 

predict to a configuration of behaviors. Regardless of this shift, however, 

the ability of attribute differences £cr sc to explain behavior remains 

substantially (practically) the sane as for 1955. 

In order to conduct the Model II analyses, less than half of the 

variation in Che attribute and behavior spaces could bo used. Further 

analyses will be necessary to determine whether the fit of the two spaces 

will remain as good when more dimensions are included. 

Moreover, the particular nations included in the Model II analyses 

were from a selected saople. Insofar aa possible it is desirable to broaden 

the sample of nations makins up the dyads. In lino with this, tests have 

Just been concluded (Runnel, 1970c) on Che CoCal sample of dyads for the U.S. 

as actor. Since the Cesc involved 81 dyads for 1955, all the behavioral and 

attribute dimensions were involved. The trace correlation squared remained 

above .50, showing only a slight reduction in the fit compared to the analysis 

reported here. While encouraging, the tests of field theory presented in 

this piper are still only suggestive. The dynamic properties of the theory 

arc yet untested. The relationship between this theory and other aggregate 

Kvd propositions is just now beginning to be explored. And many more tests 

arc needed. Wich Che findings reporCcd here in mind, Chose other tasks will 

be pursued. 
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APPENDIX I 

1963 Dyadic Relations Random Sample 

All 107 sovereign nations that had been independent prior to January 

1962 war« numbered. Eighty pairs (dyads) of nations then r^ere selected 

by consecutive numbers In a random table (page of random numbers and 

first number used were selected randomly as well). 

As with the 1955 study random sample, three dyads, US-USSR, US-France, 

and USSl'.-China were added to the sample. Their theoretical value is 

believed to outweigh the consequent slight loss of randomness. 

Since two directions of relationship A-*B and B-*A are considered 

for each dyad A - B, the sample of 83 dyads becomes a sample of 166 

dyadic relations out of a population of 11,342 such relationships for 

1963. 
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1%3 Dym'lc Relations Random Sample 

II. Nations Included 

Nation 

Afganistan 
Albania 
Australia 
Austria 
Belglun 
Bolivia 
Brazil 
Bulgaria 
Burma 
Cambodia 
Cameroon 
Canada 
Central African Rep. 
Chad 
Chile 
China 
Rep. of China 
Columbia 
Ccn^o (Brazzaville) 
Congo (Loopoldvllle) 
Costa Rica 
Czechoslovakia 
Dahomey 
Denmarl; 
Dominican Republic 
Ecuador 
Fgypt 
Ethiopia 
Finland 
France 
Ghana 
Germany 
Germany 
Greece 
Cuatamala 
Guinea 
Hungary 
Indonesia 
Iran 
Iraq 
Ireland 
Israel 
Italy 
Ivory Coast 
.lap in 

(D.D.P.) 
(Fed. Rep.) 

Code 

AFG 
ALB 
AUL 
AUS 
BEL 
BOL 
BRA 
BUL 
BUH 
CA1I 
CAO 
CAN 
GEH 
CHA 
CUL 
CIW 
CHT 
COL 
CON 
COP 
COS 
czc 
OAH 
D2N 
DOM 
ECU 
EGP 
ETH 
FIN 
Fan 
GHA 
G>C 
G'fW 
CRC 
CUA 
GUN 
HUt1 

INS 
IRN 
IRQ 
IRE 
ISR 
ITA 
IVO 
JAP 

Nation Cod« 

Jordan JOR 
Korea (Dem. Rep«) KON 
Korea (Rep. of) KOS 
Lebanon LEB 
Liberia LBR 
Madagascar*(Malagasy) MAD 
Malaysia (Malay) MAL 
Mall MLI 
Mauritania MAT 
Mexico HEX 
Morocco MOR 
Nepal HEP 
Netherlands irre 
Nicaragua NIC 
Niger IHR 
Nigeria NIG 
Norway NOR 
Panama PAN 
Paraguay PAR 
Peru PER 
Phillipinea PKL 
Portugal POR 
Rumania RUM 
Saudi Arabia SAU 
Senegal SEN 
Sierra Leone SIE 
Spain SPN 
Sudan SUD 
Sweden SUD 
Switzerland SWZ 
Syria SYR 
Tanganyika TAN 
TUnllnnd TAI 
Tofo TOG 
T'irkey TUR 
Union of South Africa UNS 
Otaioa of Soviet: Socialist 

Republics USR 
United Kingdom UNK 
United States of America USA 
Unoer Volta UPP 
VL-Lnam (forth) VTN 
Vietnam (South) VTS 
Yemon YEM 
Yugoslavia YUC 
Honduras HON 
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